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INTRODUCTION 


Corn is the major silage crop in this country, amounting to over 
SQ million tons annually. Its popularity is to be expected since on many 
land areas this crop produces the greatest amount of feed energy per 
acre at the lowest cost per unit, end is well adapted to ensiling. 
Perhaps because relatively high yields of good corn silage have been 
routinely obtained, not enough attention has been given in the past to 
the possibility of improving yields and quality through changes in 
management technique. 

Many workers have established that higher dry matter yields are 
obtained when the corn is allowed to spproach maturity (1,2,3,4,5,6,9) 
than when it is harvested at an earlier stage. 

Gunn (3) has shown thet different maturity classes have unique 
moisture loss and dry matter accumulation profiles. Pendleton and 
Egi (8) found that corn planted in mid-to late icy gave reduced yields 
over that planted in late April. Earlier plantings, however, did not 
yield higher than the late April planting. Wevens et al, (7) showed a 
relationship between the dry matter content of corn forage and the ear 
content of the silage. Brown (1) states that the most common reason for 
low silage yields is too few plants per unit ares. 

An experiment was conducted from 1964 through 1967 to study the 
effect of corn hybrid maturity groups, silk to dent ripening spans, 
ear to stalk ratios, and planting rates on the yield and feeding value 
of corn silage. The study was established at the University of Maryland 
Agronomy-Dairy Forage Research Farm, Clarksville, Maryland on an 
Elsinboro silt loam which had a pH of ©.3 and tested medium in Mg, P, and 
K at the start of the experiment. 

1964 Study 
METHODS AND MATERIALS as - 

Twelve hybrids were planted on May 28 in a split plot design with 
four replications. Whole plots consisted of two planting rates and 
subplots were the varieties. «A plot was four 40-inch rows, 40-feet long. 
The varieties were both closed and open pedigree hybrids, and were 
selected to represent a range from early to late season in piedmont 


Maryland. Fertilizer was plowed down at the rate of 133-S$0-9U, and 
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33-33-33 was applied in the planter. An attempt was made to obtain a 
high population of 18,000 plants per acre and a low populatén of 12,000, 
However, due to variation in seed size among varieties and the inaccuracy 
of the planter, the actual populations varied considerably from this goal 
(table 1). Dates at which 50% of the plants of each variety were showing 
silks were recorded. Ten-plant samples were taken at approximately 
10-day intervals beginning in early to mid-August when the total dry 
matter was less than 20% and continuing until late October. The ears 
with the husks were removed from the plants so that separate weights 

on these parts could be obtained. Both green and dry weights were 
determined on all samples. One row per plot was allowed to mature and 
was harvested as grain. 

Three of the varieties used in the small plot study were planted in 
large blocks to be ensiled and later fed to steers. The ones selected 
represented an early (Pa 602A), medium (Todd 635), and late (NE 912) 
variety. The early and late varieties were planted at rates which 
provided populations 11,500 and 16,000 plants per acre, while the Todd 
635 was at an intermediate population of 13,500. Row width was 40 inches 
and the planting date was May 26. Plots were approximately two acres 
with two replications. They were located on a Manor silt loam with a 
pH of 6.3 and testing medium in N,P, and K. Fertilizer was applied at 
the same rate and in the same manner as in the small plot study. The 
Pa 602A and the NE 912 were harvested and ensiled at approximately 25 
and 35% dry matter by randomly selecting one half of each plot for early 
and late harvest. The Todd 635 was harvested at 31% dry matter. The 
center two rows in each plot were allowed to mature and were harvested 


ac grasa. 


RESULTS AND DISCUSSION 


The date at which 50% of the silks had emerged on each of the hybrids 
in the experiment was recorded (Table 2). These data were collected to 
determine differences in the ripening characteristics of the varieties 
being tested. While there was a spread of eight days in silk emergence 
among the hybrids tested, there was a spread of seventeen days in the dates 


at which the varieties reached 30% total dry matter. The order in which 
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the plants reached 30% dry matter was different from the silking order 
thus showing a variability in ripening time for the varieties being tested. 
The shortest and the longest periods were for two varieties which silked 
at the same time. The span for Todd 635 was August 2 to September 9 
while the span for N.J. 9 was August 2 to September 19 (Table 3). The 
data in table 3 show the dry matter percentages and weights of ears and 
stover of the twelve varieties tested. While trends in dry matter 
accumulation by variety and by plant population are evident, the 
variability among the randomly selected 10-plant samples was too great 
to allow statistically significant differences to be shown. The data 

on dry matter percentages appeared to be the most reliable with the 
samples showing steadily increasing percentages of dry matter throughout 
the sampling period. Periods of rainy weather, however, did interfere 
with the accuracy of dry matter determinations. No trends were seen in 
the influence of plant population on dry matter percent of the plants. 
In some varieties the high plant population had a depressing effect on 
the size of the ear. This was true of N.J. 9, Todd 635, Munsee, Eastern 
States 830 and 800, Pioneer 312A, and Funk G 702. There was also a 
trend for reduced stover weights in most varieties when the dry matter 
content became higher than 50%. The data in table 3 show that the 
varieties selected for the feeding work in this study were representative 
of the early ripening varieties (Pa 602), the middle group (Todd 635), 
and the late ripening group (NE 912). 

The data from the large blocks which were ensiled for the feeding 
study are shown in tables 4 and 5. Earlier harvested silage was higher 
in fresh weight and lower in dry weight than later harvested material. 
The dry matter yield of NE 912 harvested late was somewhat higher than 
that of other treatments, but otherwise no significant differences were 
noted. The grain yields presented in table 5 show no significant 


differences between treatments. 
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TABLE 1. Small plot study plant populations - 1964 


Variety Low Population High Population 
Plants/A Plants/A 
1. Pa 602 12,051 16,480 
2. Ohio W 64 hen! 17,940 
Ba Vee sr deb 12,486 15,536 
4, Pioneer 345A 13,866 18,854 
5. N.J. 9 11,262 15,826 
6. Todd 635 10,817 16,116 
7. §.S. Munsee 16, 303 20, 784 
8. Fas, 030 15,183 19,746 
Co E.S. 800 15,826 20,835 
10, Pioneer 312A 13,358 17,423 
i; Funk G 702 15,173 18,357 
12, NE 912 11,180 mene ly, 


l/ These treatments missing due to malfunction of the planter. 


TABLE 2 
Silking dates (50% of silks emerged) for corn varieties - 1964 


Varlety Low Population High Population 

1. Pa 602 July 28 July 28 
2; Ohio W 64 July 29 
3. Vip lweu26 July 30 July 31 
4, Pioneer 345A July 31 August 1 
oP RS at: August 2 August | 
6. Todd 635 August 2 August 2 
7. S.S. Munsee August 2 August 3 
Sess eeo30 August 3 August 3 
9. Ess 600 August 3 August 4 
10. Pioneer 312A August 3 August 4 
11. Funk G 702 August 6 August 5 
12. NE 912 August 5 


_ ba oe v 


ote 


| + enoiisfugog 2nstq ybude tolq flome .{ S48AT 


noisetuqa? dath noltetuqo? wod 


A\atne 19 - A\edne 19 | Pe 


re £20,914 S00 6%) of 
oest #aWcidd 4S 
dee.at age .st ase .1.9.¥ ot 
P28,61 ~! aa8,ef  , AWE r990019 
as8,2t Sasi! a 
Sot {i0,0t a3 bboT _,2 
HBT .OS a sean .2.2 5 
oy .et £61.28 086 .2.3. 8 
28,08 a88,21. ;. 008 .2.3 .e 
ESA, CF. G2e.e! = ASHE woenold? 01 
Tee BF ettet - SOY Ane 
a O81 ,11 sie mM 3! 


— 


$ 3387 
Hael - asttolysv nios 10? (beprems etiiz to NO@) estob galatic 


nolsétuqed Aptk nolts fuqod wold  ytetiev 
St yiul 8S ytuL ; 0 ot =f . 
es ytut i #2 Voi -f 
1€ ytul 0€ yful ASA NV 
1 teupvA f& yfob AGE se9n0ld 4A 
| seupuA S feuguA et a 2 
$ J2upuA & seupuA a ae a 


& sevyus S$ JeugUA - eger 33 


E seuguh ume z 
pe | | bee 
# sauaur 
2 deuguA 
as 


-5- 


i 


TABLE 3. Dry matter percentage and ear and stover weight from 
periodic sampling of silage varieties at two populations 
1964, 


A 


Low Population | High Population 


Date Whole Plant Dry Wefght-Single Plant}Whole Plant Dry Weight-Single Plant 
Dry Matter Ear Stover Whole Dry Matter Ear Stover Whole 


Plant Plant 


8/7 14 4s 195 241 13 4} 168 209 
8/17 18 114 177 291 17 77 150 227 
8/27 24 182 186 368 26 132 186 318 
9/6 31 250 168 418 28 191 209 400 
9/16 38 300 177 477 4k 209 123 331 
9/26 46 286 177 463 43 24] 150 390 
10/26 56 28) 195 477 56 236 91 327 
Ohio W 64 Ohio W 64 
8/7 16 36 136 173 
8/17 19 77 154 232 
8/27 25 123 145 268 
9/6 27 159 132 291 
9/16 4s 209 132 341 
9/26 h6 222 14) 363 
10/26 62 227 95 322 
VPI 426 VPI 426 
8/8 14 | 182 222 13 36 154 191 
8/20 18 118 222 341 18 109 173 281 
8/29 24 182 24) 422 22 141 168 309 
9/7 29 191 200 390 31 200 150 350 
9/17 At 281 286 568 40 309 =. 259 568 
10/1 38 363 204 568 36 331 209 540 


10/27 61 331 123 Lou 5] 281 145 426 
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8/8 
8/20 
8/30 
9/8 
9/18 
10/1 
10/27 


8/10 
8/21 
8/31 
9/9 
9/19 
10/2 
10/28 


8/11 
8/21 
8/31 
9/9 
B/ 19 
10/2 
10/27 


8/11 
8/21 
8/31 
929 
9/19 
10/2 
10/27 


Pioneer 345A 


227 
291 
168 
291 
Ze], 
168 
118 


182 
309 
259 
309 
295 
272 
236 


227 
259 
250 
218 
236 
254 
291 


150 
222 
186 
173 
195 
204 
154 


14 hs 
7 141 
22 150 
27 318 
43 259 
SH 222 
63 304 
NoJ. 9 
1] 50 
15 132 
14 209 
re 241 
30 381 
37 359 
58 381 
Todd 635 
16 82 
22 118 
21 182 
30 281 
38 291 
33 313 
Lo 345 
Southern States Munsee 
15 50 
27 109 
2) 9] 
28 168 
31 281 
37 300 
55 Bog 
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TABLE 3 
(contd) 


272 
43) 
318 
608 
436 
390 
422 


232 
LLG 
468 
549 
676 
63] 
617 


309 
a7 
431 
499 
527 
568 
636 


200 
331 
277 
341 
477 
504 
513 


Pioneer 345A 
36 154 191 
91 200 291 
IE: 236 368 
109 212 381 
250 1638 L138 
263 132 395 
24] 95 336 
N.J. 9 
Ls 182 227 
100 259 she. 
182 236 418 
218 19] 409 
182 Ld Sh 
213 163 377 
182 Vg 309 
Todd 635 
4] 209 249 
91 209 300 
118 218 336 
259 268 499 
241 159 LOO 
Zee 191 413 
eee 100 S22 
Southern States Munsee 

4] 163 204 
68 150 218 
82 136 218 
200 141 341 
150 118 268 
136 104 24] 
136 100 236 
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TABLE 3 
(contd) 
Eastern States 830 Eastern States 830 
8/12 16 4s 177 222 16 4] 168 209 
8/22 21 100 218 318 23 82 136 268 
9/2 25 150 177 327 26 91 136 227 
9/12 3] 24] 209 hho LO 150 150 300 
9/22 33 209 by de 43] 50 141 127 268 
10/6 39 245 132 377 43 [23 118 241 
10/26 54 322 159 48] 60 236 118 354 
Eastern States 800 Eastern States 800 
8/12 14 h] 163 204 13 a2 150 182 
8/23 21 118 232 350 23 68 159 227 
9/2 21 168 222 390 30 82 127 209 
9/12 29 218 204 422 35 168 114 281 
9/22 33 259 Ge 43] 35 91 150 241 
10/6 39 304 127 43) L| 150 14] 291 
10/28 61 254 132 386 63 154 118 Zhe 
Pioneer 312A Pioneer 312A 
8/12 13 36 191 227 16 ro) 168 213 
8/23 2) 132 268 400 22 68 218 286 
9/3 22 168 268 4.36 23 100 168 286 
9/13 30 241 218 459 34 159 150 309 
9/23 35 259 191 Lhig 36 182 150 331 
10/6 42 295 154 hhg 43 150 14) 291 
10/28 65 277 145 422 61 236 141 377 
Funk G-702 Funk G-702 
8/14 17 4] 150 19] 7, hy 150 19] 
8/25 20 100 209 309 24 68 209 217 
9/3 23 168 200, 368 26 100 150 250 
9/13 30 259 rea L8G 38 150 150 300 
9/23 h2 218 L/S 390 4 14] 118 259 
10/7 45 222 132 354 L9 145 127 272 


10/29 60 281 145 427 55 200 200 400 
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8/15 
8/25 
9/4 
S/\3 
9/23 
10/6 
10/28 


1G 
20 
23 
oe 
a) 
47 
52 


NE 912 
68 
118 
168 
241 
281 
277 
341 


259 
309 
263 
236 
245 
316 
222 


TABLE 3 
(contd) 
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427 
43) 
477 
52) 
595 
563 
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Variety Population Yield 
Plants/A Bu/A 
Pa 602 11,500 90 
Pa 602 16,000 87 
Todd 635 13,500 &8 
(check) 
NE 912 11,500 89 
NE 912 16,000 82 


TABLE 4. Silage yields from three varieties and three populations, 

harvested at three dry matter levels - 1964 

Variety Population Dry Fresh Dry Harvest 

Matter Weight Weight Date 
Plants/A % T/A T/A 

Pa 602 11,500 23,0 19.6 45 Aug. 26 

Pa 602 16,000 24.9 oes aes) Aug. 26 

Pa 602 11,500 35.7 16.0 aryl) Sept. 10 

Pa 602 16,000 S07 14.7 5.4 Sept. 10 

Todd 635 13,500 a1 70 16.8 Oe Sept. 8 

(check) 

NE 912 11,500 2503 19.8 5,0 Sept. 4 

NE 912 16,000 25.1 Zia 563 Sept. 4 

NE 912 11,500 34.5 16.2 5.6 Sept. 15 

NE 912 16,000 34.6 17.9 Gaz Sept. 15 
TABLE 5. Grain yield from large blocks - 1964 
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1965 Study 


METHODS AND MATERIALS 

The experiment was continued in 1965 essentially the same as in 
1964, but with some substitution in the small plot varieties. The 
planting date was May 20, almost a week earlier than in 1964, but the 
harvest dates for the corn ensiled for the feeding study was approximatley 


two weeks later than in 1964, 


RESULTS AND DISCUSSION 

Planting rates for the small plot study are shown in table 6. An 
attempt was made to raise the planting rates over the 1964 rates, but 
again there was some variability in plant stands. The greatest deviation 
from the average seeding rates of 1964 and 1965 was with DeKalb XL45. 
This variety was recommended by the DeKalb Agricultural Association, 
Inc. to be seeded at rates approaching 30,000 plants per acre. Data 
on successive harvests of 10-plant samples from the small! plots during 
the period of ear maturity are shown in table 7. Again, the sampling 
technique with 10-plant random samples showed considerable variability, 
however, several trends were evident. While in 1964, sampling was 
begun while plants were in the 20% dry matter range, in 1965 the early 
sampling was with the plants in the 30% range. The data show that dry 
matter of both ear and stover is maximized when the plant achieves 
approximately 35% dry matter, and under the weather conditions 
of 1965 some stover loss occured with most varieties as dry matter 
reached the 50-60% range. Some of the varieties selected for testing 
in 1965 showed a greater range in ear-stalk ratio than those planted 
the previous year. Notable among these was DeKalb XL45 in which the 
ear comprised over half the total plant weight and Pioneer 1097 in which 
the ear was less than half the total weight. The data also show that 
high planting rates tend to reduce ear size in varieties like DeKalb 
805, but do not affect ear-stalk ratios in varieties like XL45. 

Data in tables 8 and 9 show silage and grain yields for the large 


blocks which were ensiled for the feeding trials. The more mature 
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silage had lower fresh weight and higher dry weight than the early 

cut silage. The long season corn (NE 912) outyielded the short season 
Pa 602 variety. Drought conditions prevailed over much of the growing 
season and this was reflected in lower yields of grain and silage than 
would be expected under more favorable rainfall conditions. Grain 
production in the high population NE 912 suffered because of the dry 
weather and yields were significantly lower than in the low populations 
(86.8 vs. 68.6 bu. per acre). 
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TABLE 6. Small plot study plant populations - 1965 


Variety Low High 

Population Population 

Plants/A Plants/A 
1. Pa 602 14,800 20,850 
2. Ohio W-64 12,900 19,000 
SVeeol, 426 13,450 18,000 
4, Pioneer 345A 14,250 20,100 
5. Southern States 909E 14,650 19,550 
6. Todd 635 15,000 21,200 
7. Pioneer 309A 15,200 19,150 
8. Pioneer 1097 15,950 19,250 
9. DeKalb XL45 22,400 31,650 
10. DeKalb 805 12,900 20,000 
11. Pioneer 312A 14,450 20, 200 


V2.) NE 912 12,800 17,800 
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TABLE 7. Dry matter percentage and ear and stover weight from 
periodic sampling of silage varieties at two populations- 


1965 


Low Population High Population 


Date Whole Plant Dry Weight-Single Plant|Whole Plant Dry Weight-Single Plant 
Dry Matter Ear Stover Whole Dry Matter Ear Stover Whole 
Plant Plant 


g. 
Pa 602 
9/2 28 160 165 325 27 15] 147 298 
9/11 39 171 b65 326 38 155 141 296 
9/22 47 211 160 37) 45 181 136 317 
10/4 56 214 142 356 57 166 120 286 
10/12 62 214 109 323 60 182 98 280 
10/25 68 213 114 327 67 200 86 286 
Ohio W 64 Ohio W 64 
9/2 28 193 192 385 28 188 165 353 
9/10 34 195 172 367 oh CR Ps ABS 349 
9/22 h6 197 148 345 L6 221 159 380 
10/4 ep ried 133 360 oe oom ed 360 
10/12 58 222 120 342 ao 219 129 348 
10/25 62 232 118 350 62 209 113 322 
VP! 426 VPI 426 
9/8 28 196 204 400 26 190 165 355 
9/18 43 261 221 482 1] 219 180 399 
9/28 43 255 175 430 47 241 138 379 
10/8 53 262 173 435 Sh 197. 135 332 
10/18 58 281 150 43] 58 24] 136 377 


10/28 62 268 12 390 63 268 =127 395 
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TABLE 7 
(contd) 

Pioneer 345A Pioneer 345A 
9/8 29 225 201 426 27 194 183 
9/20 38 225 196 421 39 199 —s«17/1 
9/29 53 pase 176 415 50 220 150 
10/11 58 279 138 417 55 2130) at 
10/19 60 Zie 150 422 61 250 =154 
10/29 69 286 132 418 65 245 «127 

Southern States 909E Southern States 909E 
9/21 34 242 244 486 34 W9"  222 
9/30 he 233 234 467 39 22) eeu 
10/14 48 235 185 420 57 233-242 
10/20 5] 259 204 463 57 200 «186 
10/30 61 ray he 168 440 65 (MS be Nee 
Todd 635 Todd 635 

9/9 28 208 258 466 26 137 o> 
9/20 37 262 228 490 35 209 +=163 
9/29 52 202 148 350 oY 191 150 
10/11 54 265 241 LLG 52 184 112 
10/19 62 281 173 4ok 61 pecmeees 
10/29 72 28) 159 440 68 241 122 

Pioneer 309A Pioneer 309A 
9/23 32 248 267 “ab 30 204 207 
10/4 43 257 213 470 hh 202 +168 
10/12 47 245 231 476 4S 204 206 
10/23 Bf 295 204 499 50 254 200 
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9/26 
10/5 
10/15 
10/25 


B/3 

9/11 

9/23 
10/4 
10/12 
10/23 


9/8 

9/18 

9/28 
10/8 
10/19 
10/28 


9/16 

9/26 
10/5 
10/15 
10/25 


Pioneer 1097 


216 
236 
252 
2441 


DeKalb XL45 


148 
162 
173 
202 
203 
222 


259 
268 
213 
190 


97 
117 
103 

75 

22 

55 


DeKalb 805 


257 
285 
266 
347 
286 
291 


245 
231 
204 
16] 
19] 
140 


Pioneer 312A 


Zoe 
263 
291 
318 
286 


241 
244 
181 
204 
182 


«15- 


TABLES? 
(contd) 


475 
504 
AR 
431 


245 
279 
276 
277 
225 
277 


502 
516 
470 
508 
477 
43] 


493 
507 
472 
522 
468 


Pioneer 1097 
19] 236 
PAIS So Hey 
200 8190 
204 196 


DeKalb XL4&5 


139 +=106 
145 98 
151 96 
186 68 
174 68 
168 54 
DeKalb 805 
175 180 
222 «174 
197, 163 
195 146 
186 164 
263 91 
Pioneer 312A 
189 176 
22 foeee0 5s 
222ml oS 
Hog Abs )S 
25977 mi3o 


427 
les 
390 
400 


245 
243 
247 
254 
242 
nee 


355 
396 
360 
341 
350 
354 


365 
430 
377 
Lsh 
395 
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TABLE 7 
(contd) 
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TABLE 8. Silage yields from three varieties and three populations, 
harvested at three dry matter levels -1965 


Variety Population Dry Fresh Dry Harvest 
Matter Weight Weight Date 
Plants/A % T/A T/A 

Pa 602 17,200 28.1 LO eee 7 September 7 
Pa 602 21,000 27.8 LSaJ oy September 3 
Pa 602 17,200 Lh 6 10.8 4.8 September 23 
Pa 602 21,000 45.0 War 5 September 22 
Todd 635 18,400 4o.0 ia 6.1 September 24 
(check) 

NE 912 14,650 aa 21.4 ul September 2] 
NE 912 16,180 314.0 19.0 5.9 September 20 
NE 912 14,650 43,2 14.8 6.4 October 13 
NE 912 18,180 47.8 Lo a7, Lies October 1] 


TABLE 9. Grain yield from large blocks -1965 


Variety Population Yield 
Plants/A Bu/A 

Pa 602 17,200 61.1 

Pa 602 21,000 67.8 

Todd 635 18,400 78.8 

(check) 

NE 912 14,650 86.8 

NE 912 18,180 68.6 
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1966 Study 
METHODS AND MATERIALS 


The 1966 experiment was established using the same smal] plot and 
large block areas of the previous years. The planting date was June 
1. Some substitutions were made in the small plot varieties, while in 
the large blocks planted for use in the feeding studies, the varieties 
Pioneer 1097 and DeKalb XL45 were used to replace the three varieties 
used previously. A high and a low planting rate were used in the 
small plots. The Pioneer 1097 was planted at a low and a high rate 
in the large blocks while the DeKalb XL45 was planted at a single 


face. 


RESULTS AND DISCUSSION 


Planting rates for the small plot study are shown in table 10. 
The varieties Pioneer 3304, DeKalb XL45, and PAG SX29 were adapted to 
higher plant populations than the other varieties, thus higher planting 
rates were selected for these. Data on successive harvests of 10-plant 
smaples from the small plots are shown in table 11. In 1966 the dry 
matter percentages of the ear and stover components were obtained 
separately. These figures are presented along with the dry matter 
percentages of the whole plant samples. The samples span the period 
when total dry matter ranged from 20 to 50 percent. Ear-stover ratios 
are also presented in this table in an attempt to characterize 
differences between varieties and plant populations in the relative 
weights of the ears and stover, The variety Pioneer 1097 showed a 
higher proportion of stover to ear than did DeKalb XL45. This was 
accentuated by the high plant population in Pioneer 1097 while the 
high population had no effect on ear-stover ratio in DeKalb XL45. 
These varieties had been selected for study in the feeding trial 
based on differences in ear-stover ratios observed in the small plots 
in 1965. 

Silage yields from the large blocks ensiled for feeding are shown 
in table 12. Little differences in dry weight were obtained among the 


treatments. An attempt was made to harvest the silage at 25 and 45% 
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dry matter, but both these values were missed for most of the treatments. 
Harvest dates for the low moisture Pioneer 1097 were 19 days apart 

while the dry matter did not reach 25% for either plant population. 

The reason for the spread in time is that almost 7 inches of rain 

fell between September 7 and 26, with 6 inches occurring on September 
14. This heavy rainfall caused a delay in dry matter accumulation in 
the low population Pioneer 1097. Both populations of Pioneer 1097 

were harvested on November 7, and at this date the low population had 
reached 45% dry matter, but the high population was only at 36.8%. 

This condition was due to the fact that the wind and rain which 

occurred on September 14 caused extensive lodging in the high population 
Pioneer 1097, and the badly lodged corn did not dry as much as did the 


upright low-population corn, 
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TABLE 10. Small plot study plant populations - 1966 


OR a a RN ER A I A AN AE RRR SN 


Variety Low Population High Population 
Plants/A Plants/A 
1}. NK PX 674 MF 20,000 37,700 
tee A Lede bys 19,100 35,00 
3. Pioneer 3304%* 31,200 LL, 240 
4, Pioneer 1097 19,600 35,600 
5. Funk G 711 AA 20,000 35,090 
6. Asgrow SM 6 20,900 36,200 
7. DeKalb 805 19,200 37,000 
8. Dekalb 385 20,400 35,200 
9. DeKalb XL 45% 30,100 45,500 
10, PAG SX 29* 25,000 40,000 
1] NE 912 20, 200 315300 
12. Todd 635 21,100 37,300 


* Varieties adapted to high plant populations 
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TABLE 11. Dry matter percentage and ear and stover 
weight from periodic sampling of silage 


of silage varieties at two populations-1966 


Ear-Stover 


Date Dry Matter Dry Weight-Single Plant 


Ear Stover Total Ear Stover Total Ratio 
to % to g g g 

NK PX 674 MF - Low Population 

8/3] 21.5 24.2 24.9 68 173 24) ae a 
9/12 40.5 25.6 29.2 91 168 259 oe as. 
9/20 55.6 29.2 38.3 141 136 214 te 059 
6730 5o 6 30.4 39.2 145 146 29) 1: ho 
10/10 56.4 30.3 43.4 82 154 236 et TAS 
10/20 64.1 39.2 iat 145 100 245 ip Os 
NK _PX_ 674 MF - High Population 

8/31 23.0 24.4 24.2 cM) 127 154 34.7 
9/12 38.1 24.3 27.1 | 100 141 ieee, 
9/20 52.6 31.1 36.1 86 123 209 Ve to 
9/30 51.8 32.0 42,1 91 95 186 Ls" 1.0 
10/10 64,4 38.9 h6.5 64 90 154 34 
10/20 58.6 46.3 49.5 50 95 145 hos 9 
NK PX 52 - Low Population 

B/7300 25,0 20 5:4; yA }23 240 363 b 3 -2,0 
9/6 42.9 28.7 3350 118 159 yd BY Lace 
SACP S ete 23 hs a! 168 123 291 lees 
G/e2in 6253 5 A ie Lh 2 173 54 227 4G O.3 
10/2 67.0 32.4 47.4 163 100 263 We OCG 
1O/ tae 69.2 33.8 50.4 159 86 245 he O55 
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NK PX 52 = High Population 


8/23 
9/6 
9/19 
9/22 
10/2 
10/12 


Pioneer 3304 - Low Population 


8/29 
9/8 
9/19 
9/28 
10/8 
10/28 


Pioneer 3304 - High Population 


8/29 
9/8 
9/19 
9/28 
10/8 
10/28 


Pioneer 1097 - Low Population 


9/6 

9/18 

9/23 
10/3 
10/13 
11/7 
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oe./ 
56.4 
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34.8 
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4o.] 
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TABLE 11 
(contd) 
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TABLE 11] 

(contd) 
Pioneer 1097 - High Population 
9/6 2103 2262 18.9 9 154 163 Lb a a Ars 
9/18 34.8 18.6 19.8 23 104 liz7 1 45 
9/23; 52.5 26.3 3260 82 140 222 (be Si bets 
10/3 53.6 20%}. 3543 73 li2z2 195 thee 7 
losis: Sigs by aay 2 36.6 59 100 159 ] Lew, 
11/7 61.8 42,3 48.5 35 105 200 ] het 


Funk G - 7il AA ~ Low Population 

9/6 29.2 26.3 26.9 59 186 245 ! phy 

9/18 39.6 21.9 238.0 95 100 295 ] 1.1] 

9/23 52.4 26.1 315 127 159 286 IF :e dss 

10/3 56.1 3052 39.7 132 163 295 lepoe alte 

10/13 60.8 5354 43.6 132 113 245 ] 0.9 
6 1 


11/7 62.4 Borge 49. 154 127 281 0.8 


Funk G - 711 AA = High Population 


9/6 2652 23.7 24.0 hy 145 186 West 35 
9/18 36.5 yaya 25.4 54 173 fe] IPs Baz 
9723) 5345 26.1 3054 109 109 218 1st 1.0 
10/3 59. / 38.0 45.2 91 118 209 14 23 
107155 5525 3345 414 104 114 218 Ae BA 
1/7 61.6 3935 49.1 113 4 222 MWe 5 
Asqrow SM 6 - Low Population 

8/29 2952 22.0 2345 136 318 ok Ise 2 
9/8 HOE 3e— 2550 23.0 95 ae 272 jb se 1,9 
Sf19— 53e7 25-9 33.2 127 186 313 ts aS 
6/23) - 5/56 25.1 38.4 168 150 318 1e8e-0 59 
10/8 59.0 33,0 42.3 145 146 291 thse 450 
10/28 65.3 S159 48.2 168 141 309 2 0.6 
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TABLE 11 
(contd) 

Asgrow SM 6 = High Population 

8/29 25.0 222 22.6 59 254 313 
9/8 36.7 eieo 24.7 64 140 204 
9/19 54.7 25.4 hy 4 114 18] 295 
9/28 55.3 30.4 39.4 109 123 232 
10/8 55.8 Sa Pe) 38.5 vs) ZZ 195 
10/28 58.0 38.4 143.6 Va 109 186 
DeKalb 805 - Low Population 

3/31 26.33 11.9 Luce. hy} 144 155 
O/t 26 | BlnO 7a A 3 26.6 82 140 222 
O/20. 55.2 30.6 38.5 127 150 Zt 
9/30 54.7 23.3 40.4 163 100 263 
10/10 60.5 BS 2u3 41.6 114 122 236 
10/20 69.4 39.1 53.0 159 100 259 
DeKalb 805 - High Population 

8/31 24.2 7150 ic 23 tf 100 
O7/i2) 39.0 2359 26.6 4] 113 154 
9720" 53.5 28.2 34.8 73 100 Lys 
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10/10 49.4 32.9 37.8 4s 118 163 
10/20 63.7 39.5 49.6 95 78 173 
DeKalb 385 - Low Population 
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10/9 60.7 She ire 45.2 173 136 309 
10/31 65.7 Lh 0 54.2 182 136 318 
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TABLE 11} 
(contd) 

DeKalb 385 - High Population 

8/30 21.1 21.8 eed 50 222 aye 
9/9 Feed 24.6 ray a 50 104 154 
9/19 52.1 24.2 33%5 109 95 204 
9/29 56.6 30.4 39.3 123 113 236 
10/9 SiS 30.0 35.5 ou 118 Wy 
TO73%.. 63.6 STin2 Ly 5 77 105 182 
DeKalb XL_45 - Low Population 

8/23 23.6 Zvet rE: 68 182 250 
9/6 39.2 256 Whe alls 77 96 173 
9/19 52.2 eae 23.0 R27 95 222 
9/22 59.2 Fe S| 33.8 141 50 191 
10/2 60.2 32.3 46.5 123 77 200 
yO? 02 67-2 34.3 49.0 145 77 2ae 
DeKalb XL_45 - High Population 

8/23 21.0 19.5 19.0 54 155 209 
9/6 40.7 73.4 28 .0 50 62 t32 
9/19 51.4 25 5261 77 73 150 
9/22 55.4 8.38 LO.) 100 63 163 
10/2 66.0 33.8 48 .6 104 64 168 
bO/i2. O72 LOG 50.6 ie; 68 145 
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9/1 29.9 21.0 23 
9/12 41.0 23.7 28. 
9/2) 53.8 26.2 35. 
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10/21 65.9 40.3 51.9 14) 100 24) 
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PAG SX _29 - High Population 
26.9 


9/1 26.8 
9/12 40.5 
9/21 51.4 
10/1 58.8 
10/11 65.6 
10/21 63.1 


NE 912 - Low Population 


o7e 28. 
9/12 40, 
9/21m50., 
10/1 baa 
10/11 = 63. 
LOs 2a 7: 


8 
9 
3 
h 
5 
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26.3 
23.7 
27,0 
3502 


45.3 
4O.] 


26.4 
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9/19 56 
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TABLE 11 
(contd) 
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TABLE 11 
(contd) 
Todd 635 - High Population 
38/30 rae eee rae Wey’ 2269 36 196 232 12: 5.4 
9/9 ce Ay 25.6 rae beers 59 91 150 lieeael 35 
9/19 Wa 30.5 36.3 3 86 159 lesate 2 
9/29 48.5 30.4 55e5 Ls 82 Wea imei 
10/9 Shel 29.4 3359 36 87 123 lee 2 58 
10/31 61.8 33.3 45 .6 64 90 154 } 1.4 


TABLE 12. Silage yields of Dekalb XL 45 at a single 
population and Pioneer 1097 at two populations, 
both harvested at two dry matter levels - 1966 


Variety Plant Dry Fresh Dry Harvest 
Population Matter Weight Weight Date 
Plants/A h T/A T/A 
DeKalb XL 45 37,000 26.4 14.5 3.8 September 2 
Pioneer 1097 21,200 Hod 15.0 ans September 26 
Pioneer 1097 43,900 20.5 15.8 ae September 7 
DeKalb XL 45 37,000 ho 4 6.0 3.0 October 24 
Pioneer 1097 21,200 45.0 t ieB 3.5 November 7 


Pioneer 1097 43,900 36.8 7.8 2.9 November 7 
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1967 Study 


METHODS AND MATERIALS 

Both the small plot study and the large block experiment for the 
feeding work was revamped in 1967. Only two varieties, DeKalb XL 45 
and Pioneer 1097, were seeded in the small plots. These two varieties 
represented the greatest extremes in plant morphology and ear~-stover 
ratio of all varieties tested in previous years. The same plot area 
from the previous years was used in 1967 with the same size plots. 

The two varieties were randomly assigned, six plots each per replication 
in four replications. Six harvest dates approximately 10 days apart were 
assigned for each variety. This allowed 2 rows 30-feet long to be 
harvested from each replication on each date rather than the 10-plant 
sampling which had been conducted in previous years. It was felt 

that the variability experienced with the 10~plant samples could be 
reduced by obtaining a larger sample. The planting date was May 5 and 
the theoretical planting rates were 25,000 plants per acre for the 
Pioneer 1097 and 30,000 for the DeKalb XL 45. The actual populations 
achieved were 25,400 for Pioneer 1097 and 31,700 for DeKalb XL 45. 

The large blocks were also planted on May 5 at the same planting 
rates as the small plots. The large blocks were harvested as four 
treatments for the feeding study: DeKalb XL 45 as whole plant silage 
and stover silage and Pioneer 1097 as whole plant silage and stover 
silage. Harvest dates in the large blocks were September 15 for the 


DeKalb and October 13 for the Pioneer. 


RESULTS AND DISCUSSION 

Data from periodic sampling are shown in table 13. Yields in 
tons per acre are quite comparable for the two varieties, but the ear 
weights produced by the DeKalb XL 45 are considerably higher than for 
the Pioneer 1097. There was some loss in stover dry matter at the latest 
harvest, although there was still variability in the data dispite the 
fact that larger samples were taken in 1967 than in previous years. 
The large blocks (Table 14) produced equal total dry matter yields 


for both varieties, and these were also equal to the yields for both 
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TABLE 13. 


ma0= 


Dry matter percentage and ear and stover 
weight from periodic sampling of two silage 


varieties - 1967 


Date Dry Matter 


Dry Weight Yield 


Ear-Stover 


Ear Stover Total Ear Stover Total Ratio 
vs vf 4 T/A T/A T/A 
DeKalb XL 45 
8/29 4h 5 gee 24.4 3.4 3.4 6.8 iP ea RAS, 
9/8 52.4 ae eM saan 4.9 bie 8.4 aes OFF 
9/18 ei do 25.4 Behe 359 ae haa 1: 0.8 
9/28 63.0 36.5 47.7 4.6 owe 4 8.3 | 0.8 
10/9 67.3 bee nied 49,9 4.8 soy 726 ] 0.6 
10/24 69.6 36.1 52.5 4.6 2e5 Tet | 0.5 
Pioneer 1097 
9/11 41.8 Zi eo 2 test Zou Sys) he pee aa | 
9/21 45.4 19.6 2h? hehe 4.8 F dea’ uke Ase 
10/3 52.6 23.4 29.0 2.8 Se2 8.0 ae By $e] 
10/13 54.9 23.6 30.9 Sa 4,3 7.4 {Pie 
11/6 62.3 see 40,2 236 4 6.9 eo ire 
TABLE 14. Yield and dry matter percentage of whole 


Variety 


DeKalb XL 45 
DeKalb XL 45 
DeKalb XL 45 


Pioneer 1097 
Pioneer 1097 
Pioneer 1097 


plant silage, stover silage, and ears of 


two corn varieties - 1967 


Treatment 


Whole Plant 
Stover 

Ears 

Whole Plant 


Stover 


Ears 


Dry 


Matter 


% 
era 
2155 
54.7 


29.7 
2).6 
53.0 


Yield 


Fresh Weight Dry Weight 


T/A 
21.2 
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9.0 
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1632 
8.0 


T/A 
Fhe 
2.4 
4S 


7.3 
3.4 
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varieties, and these were also equal to the yields produced in the 

small plots for comparable dates. Ear weights between varieties over 
the two experimental areas varied, however, and this could be attributed 
to soil differences. The Manor soil on which the large blocks were 
located was a much better drained soil than the Elsinboro on which 

the small plots were located. Rainfall was abundant in 1967 and the 
poor drainage in the small plot area was detrimental to optimum ear 
development. In dry years the Elsinboro soil was superior in corn 
production, but the conditions in 1967 favored production on the Manor 


Soll 


GENERAL SUMMARY 
Many of the commonly grown hybrids were evaluated over four years 
as silage corn. These represented open and closed pedigree hybrids 
and maturity groups from early through late for the Maryland area. 
Varieties which tolerated heavy planting rates and which had a high 
ear to stover ratio were compared with taller growing varieties which 
had a low ear to stover ratio. The study showed:that the significant 
features which characterize a good silage variety are: 
1. The ability of a variety to produce high yields of TON. 
This means that high yields of grain as well as stover are 
important. In some cases the highest yielding variety would 
not be the best choice for silage, as a lower yielding 
hybrid with a greater grain yield might produce more TDN 
per acre. 
2. A growth span which allows the corn to mature and reach a 
total dry matter of 35% or more before the killing frost. 
This permits the greatest accumulation of dry matter per 
acre. 
3. The ability to resist lodging even at high levels of fertility 


and heavy planting rates. 
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INTAKE AND DIGESTIBILITY OF CORN SILAGES OF DIFFERENT 


MATURITIES, VARIETIES AND PLANT POPULATIONS 


H, K. Goering, R. W. Hemken 


N. A, Clark and J. H. Vandersall 


University of Maryland, 


College Park 


The feeding of corn silage has long been a common practice in corn producing 
areas, however, the effect of cultural practices on nutritive velue has received 
only minor attention, Some important factors are: stage of maturity (Huber, et 
al., 1965), varieties (White et al., 1924), plant population (Nevens, 1951; 
Alexander, et al., 1963) and soil fertility (Alexander, et al., 1963). Since 
many of these studies were conducted with only one variable at a time, it is 
difficult to evaluate possible interactions. In addition, management practices 
in use today include a much wider range among the variables than those studied 
previously. 

The purpose of these experiments was to estimate the nutritive value of corn 
silage harvested at several stages of maturity or moisture contents, at different 
plant populations per hectare and with varieties which differ in date of 
maturity (based on length of growing season needed for complete growth and 


ripening). 


Experimental 
Experiment I. 

Silages, Eight treatment combinations were obtained by a 2X2X2 factorial 
design of high and low plant population, low and high dry matter content, and 
early and late maturing varieties, Hybrid varieties representing early and late 
maturing were Pennsylvania (Pa.,) 602 and Northeast (N.E.) 912, respectively, The 
plant populations at harvest were approximately 28,400 and 42,500 plants per 


hectare. These silages were grown in replicated plots and were harvested as near 
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as possible to 25 and 35% dry matter. In addition to the eight silages, an 
intermediate silage was harvested to be fed throughout all trials as a control 
silage, This control silage was a medium maturing variety (Todd 635), planted 
at a rate of 33,350 plants per hectare, and harvested at about 30% dry matter. 
In the fall of 1964, the silages were harvested and directly ensiled in three 
conventional 3-meter diameter silos. One silo received the control silage and 
the remaining eight treatments were divided into the other two silos (table I) 
with all low-dry-matter silages stored in one silo and all high-dry-matter 
silages in the other. The four equal layers were separated by polyethylene 
sheets, 

Intake trials. Twelve Holstein steers and six heifers were blocked 
according to weight and sex and assigned to one of six replicates (blocks) of 
three animals each, The steers which were assigned to four replicates varied in 
body weight from 123 to 281 kg. at the start of the experiment, The six heifers 
which were uniform in body weight were assigned to one of two replicates, one to 
receive 454 gm. of soybean meal per day throughout the experiment and the other 
to receive no soybean meal, All animals had access to trace mineralized salt and 
steamed bonemeal,. 

Animals from each replicate were randomly assigned to the control silage and 
to two other silages which were fed during the same period, The experiment con- 
sisted of four feeding periods (table I). The silages were fed ad libitum 
(approximately 10% in excess of intake) for a 14-day preliminary period and the 
following 7-day period was used to obtain voluntary intake values, The animals 
were weighed on the 3rd and 6th day of the week when voluntary intake values 
were obtained, 

Representative silage samples were taken daily for dry matter determination 
during the week that voluntary intake was measured. The voluntary intakes were 
compared among treatments on the basis of intake as a percent of bodyweight 


(w1-0) and metabolic weight (w0-7?) , 
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Digestion trials. The nine Holstein steers from the three replicates of 
smaller steers used in the intake trials were used in the digestiou trial following 
the intake trial, The digestion trial consisted of a 7-day preliminary period 
followed by a 7-day period of total collection of feces and urine, The animals 
were put in metabolism crates 3 days prior to the collection period, Intake 
during the digestion trial was limited to 85% of voluntary intake as determined 
in the intake study, Daily samples of feces were taken and composited; one was 
dried for energy and dry-matter determinations; the other was frozen for nitrogen 
analysis, Daily samples of silage were composited and analyzed for energy, 
nitrogen and dry matter. 

Chemical and statistical analysis. Dry matter was determined by toluene 
distillation, Nitrogen in silage, feces and urine was determined by the Kjeldahl 
method (A. 0. A. C., 1960) on non-dried samples, An adiabatic Parr bomb calorimeter 
was used to determine gross energy content of the dried samples of silage and 
feces, 

The study was designed to eliminate period differences (E. L, Cox, personal 
communication) by using a control silage throughout the experiment, Within each 
period the control silage was used to measure responses as a deviation between 
the treatment silage observations and the average control silage values. The 
control silage was not considered as one of the treatments but was used only to 
derive the measurement of response. These observations (expressed as deviations) 
of the 8 silages were then used in an analysis of variance for a 2X2X2 factorial 


arrangement in a randomized block design, 


Experiment IT 


Silages, The corn silage varieties were the same as used in Experiment I, 
however, they were planted at different rates and harvested at different moisture 
contents. The plant populations at harvest were 36,200 and 44,900 plants per 
hectare for the Northeast 912, and 42,500 and 51,900 for the Pennsylvania 602, 


Both varieties were harvested at about 30 and 45% moisture content. The control 
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silage (Todd 635) had a plant population of 45,500 and was harvested with a dry 
matter content of 40%. 

Intake trials, Twelve Holstein steers were assigned to replicates on the 
basis of bodyweight, nine smaller steers (191 to 245 kg, bodyweight) and three 
larger steers (284 to 333 kg. average bodyweight). All steers received 454 gem. of 
soybean meal per day during the entire experiment, In all other aspects the 
intake trials were conducted as in Experiment I. 

Digestion trials. The nine smaller Holstein steers used in the intake trial 
were used for the digestion trials. The same procedures were followed in this 
experiment as in Experiment I, with the following exception: urine was not 
collected, therefore, a nitrogen balance was not calculated, 

In calculating the digestibility of the nutrients in the silage, corrections 
were made for the contribution of soybean meal to the feces by subtracting the 
calculated undigestible portion of soybean meal in the feces, Morrison's (1956) 
digestion coefficients for dry matter of soybean meal were used to determine the 
fraction of the soybean meal contained in the feces, The energy contained in 
the feces was calculated by determining the gross energy of soybean meal on an 
adiabatic Parr bomb calorimeter and basing the digestible energy on a TDN value 
from Morrison (1956). The value of 2,000 calories was considered equal to 454 
grams of TDN, as suggested by Swift (1957). The soybean meal nitrogen content 
was determined by the Kjeldahl method and the digestion coefficients of protein 
were obtained from Morrison (1956). 

Chemical and statistical analysis. All analyses and determinations were 
as described in Experiment I with the addition of pH determinations of the 
silages which were made with a Beckman pH meter, 


The statistical analysis applied was as described in Experiment I. 


Results and Discussion 


Plot yields are shown in table II. Yields increased with later harvests 
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in the first experiment, In the second experiment the silages were harvested 
at a higher dry matter content and the yields did not consistently show an in- 
crease with later harvests, Differences in yield due to plant population were 


not consistent, Northeast 912 variety yielded slightly more silage both years, 


Experiment I, 

Daily dry matter intake of the corn silages expressed as a percent of 
bodyweight indicates that there were significant differences due to plant pop- 
ulation and variety (table V). The higher population corn silages had a higher 
(P<0.01) intake on the percent bodyweight and metabolic weight basis than did 
the low population corn silages. Althought the high dry matter silages (average 
35.4%) consistently resulted in higher intakes than the low dry matter silages 
(average 24.6%) in three out of the four feeding periods (table IV), the 
difference was not statistically significant. 

The intake values of this experiment were determined with four steers and 
two heifers for each silage. Half of the heifers used in Experiment I received 
soybean meal (454 gm. daily) throughout the experiment to test the effect of 
protein supplementation on intake and growth, The heifers receiving the protein 
supplementation had an average daily dry matter intake of 1.83% of bodyweight 
compared to 1.67% for the non-supplemented group. On the basis of intake per 
unit metabolic body size the differences were significant (P<0.01), The protein 
supplemented heifers also gained weight at a greater rate; 458 gm. per day com- 
pared to 177 gm, per day for the non-supplemented group, 

Average dry matter digestion coefficients are shown in table IV and V. 
With the low dry matter silages an average digestion coefficient of 67.8% was 
obtained, which was greater (P< 0.01) than the 60.0% for the high dry matter 
Silages, The low dry matter silages consistently had higher dry matter 
digestibilities than the high dry matter silages, but the control (31.0% dry 


matter) silage varied more and was not significantly different from the low and 


high dry matter silages. The energy digestion coefficient differences were, with 
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a few exceptions, of the same magnitude and statistical differences as the dry 
matter digestion coefficients (table IV and V). The energy digestibility of low 
and high population corn silages was statistically different (P<0.05). 

Digestible protein and nitrogen balance (table IV and V) indicate the 
probable deficiency of protein in the diet. As shown in table IV the average 
protein digestion coefficient for each period decreased from Period I through 
Period IV, The same trend is shown by nitrogen balance values. The general 
body condition of the steers declined as the experiment progressed and appeared 
to parallel the decrease in protein digestion, In Period IV, the high dry matter 
Silage showed a negative nitrogen balance and a calculated negative protein 
digestion coefficient. The growth rate of the nine steers used for the 166-day 


experiment was minus 136 gm, daily. 


Experiment IT. 


Results of this experiment showed no significant difference in voluntary 
intake values between corn silages (table VII). The intakes in this experiment 
were greater than in Experiment I, which may be due to protein supplementation, 
or the use of larger animals which have low protein requirements per unit of 
bodyweight. Steers were used and all received protein supplementation (454 gm. 
of soybean meal per day), In this experiment the silages ensiled at a low dry 
matter content (average 29.8%) resulted in a dry matter digestion coefficient of 
67.8 percent, which was greater (P< 0.05) than the high dry matter silages 
(average 45.2%) which had a coefficient of 65,3% (table VII). Data in table VI 
show the high dry matter silage was consistently less digestible, However, the 
control silage which was medium in dry matter content did not fall into a con- 
sistent pattern in relation to the low and high dry matter silages. Low population 
silage appeared more (P< 0.05) digestible than high population silage, No differ- 
ences in digestible dry matter were observed due to variety, Energy digestion 
coefficients were similar to dry matter coefficients except that energy digestion 


coefficient differences were not statistically different, Protein digestion 
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coefficient differences were observed due to maturity and variety (table VII). 

The protein of low dry matter silage was (P< 0.05) more digestible than that of 
high dry matter silage. Looking at the feeding periods individually, one notes 
that Period I is the only period that the high dry matter silage protein was 

more digestible. Corn silages of the Pennsylvania 602 variety had higher (P<<0.05) 


protein digestion coefficients than the Northeast 912 variety, 


Discussion, 

The crude protein content of the various treatments (table III) was similar 
in both experiments. Pennsylvania 602 silages consistently had the highest 
crude protein content. The planting rate and dry matter percent at ensiling 
had no effect on the crude protein content. The pH as determined in the second 
experiment did not show any significant difference (P<0.10) although there was 
a tendency to be higher in the high dry matter silages. 

Treatment effects on intake could not be attributed to dry matter at 
ensiling, Differences were small when compared to those reported by Huber et al. 
(1965) who found intakes of corn silage to increase significantly as the stage of 
maturity increased, They used lactating cows rather than young growing animals 
which were used in these experiments, The reason for this difference may be the 
stimulative effect of lactation on intake as demonstrated by Buchman and 
Hemken (1964), Ward et ak. (1966) using both beef calves and dairy cows observed 
a positive relationship between dry matter percent and intake in sorghum silages, 
Gordon et al. (1965) studied the effect of wilted alfalfa silages with dry matter 
contents ranging from 39 to 65% and found the intake to increase significantly 
with increases in the dry matter content of the silages using milking cows. 

Digestibility data indicated a gradual decline in digestibility with 
increasing dry matter content, Since the gross energy was determined on dried 
samples, the differences in energy digestion could be greater than indicated if 
one assumes a greater content of volatiles are present in the low dry matter 


silage then in the high dry matter silage. Huber et al. (1965) observed no 
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differences in digestibility in feeding corn silages of varying dry matter 
content. Results of these experiments would suggest that decreased in digestibility 
due to increasing dry matter content are of very low magnitude and very gradual 
change. Byers and Ormiston (1964) compared 31.5% dry matter corn silage to 
54.9% dry matter corn silage and found that the high dry matter silage was 
significantly less digestible, The reason for the magnitude of difference being 
less in Experiment II could be attributed to the apparent protein deficient diet 
used in Experiment I. Differences in energy digestion due to plant population 
was similar in both experiments but the magnitude was very small, The difference 
between Northeast 912 (fed in the first two feeding periods) and Pennsylvania 602 
(fed in the last two feeding periods) in the first experiment follows the trend 
of decreasing digestibility from feeding Period I to IV, The performance of the 
steers in the first experiment seemed to indicate that corn silage was not 
furnishing enough protein for maintenance, This was evident in the loss of weight 
of the steers as the experiment progressed, From this experiment it would appear 
that animals being fed only corn silage for intake and digestion studies need 
protein supplementation. This may be true only in the case of smaller animals 
because the steers that lost weight weighed less than 170 kg. at the start of 
the experiment while the larger steers did not, Looking at the different feeding 
periods of the first experiment (table V) one finds a progressive decrease in 
average digestibility from Period I to Period IV, This suggests Experiment I 
cannot be compared to Experiment II results, 

Protein digestibility tended to be lower in high dry matter silages although 
differences due to dry matter only were significant in the second experiment. 
Since the protein content was similar for both high and low dry matter silages, a 
decline in protein digestibility would not be expected based on standard regression 
formulas of digestible protein in forages and the crude protein content of forages 
(Holter and Reid, 1959). The lack of statistical significance in the first exper- 


iment is the result of an extremely high variation in results, Huber et al. 


(1965) feeding corn ensiled at different stages of maturity, found no relationship 
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of silage dry matter to digestible protein. Higher plant populations resulted in 
decreased protein digestibility in both experiments, however, this difference was 
not significant, Alexander et al. (1963) compared 16,680 to 33,360 plants per 
hectare, Protein content was reduced from 7.2 to 6.0% and protein digestibility 
from 56 to 49% by increasing plant population, But in our experiments there was 
no change in crude protein content due to plant density. This apparently is an 
effect of the fertility level of the soil, If the nitrogen content of the soil 
is relatively high, then a change in crude protein content of the corn silage 
would not be expected with an increase in plant density, Apparently Alexander 
et al. (1963) grew their corn on a soil of lower nitrogen fertility. 

Variety Pennsylvania 602 had higher protein digestion coefficients (table 
VII) than the Northeast 912 corn variety in the second experiment. This would 
be expected since the Pennsylvania 602 variety had a higher crude protein content 
in both experiments. In the statistical analysis of the data, none of the inter- 
actions between variables were statistically significant. Therefore, it could 
be concluded that the variables studied in this experiment do not interact and 


the differences observed would be additive, 


Summary 


Intake and digestibilities or corn silages of early and late maturing 
varieties which were grown in low and high plant populations and ensiled at low 
and high dry matter contents were studied with Holstein steers, 

The silage dry matter ranged from 23.0% to 47.8%. No consistent difference 
occurred in intakes due to treatment, Dry matter and energy digestibilities were 
greater (P<0.05) for the low dry matter silages. Low population corn silages 
had greater (P<.0.05) energy digestion coefficients, Protein digestion was 


consistently less for the high dry matter silages. 
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TARLE I, STLAGE PLACEMENT WITHIN SILOS AND CORRESPONDING FEEDING PERIODS 


Feeding period Silo I SLC e LL Sito Lit 
Period I Nie Ree ke, Todd 635 ney Tks eke 
Srv ce BL40s ego 20- CHCALEEY oe Te ie, 0. Phe wih “fle AO8) 
Expt. IL 43623 365200 40.0; 45,450 Sova Seg sle 
Pericd II No E. 9 Todd 635 Noes | Die 
Expt eel 34.5; 28,400 31303733 390 Zhe POIs ooU) 
Expt, II 47.8; 44,900 40.0; 45,450 o,0;- 44,900 
Period III re. 602 Todd 635 Pa, 602 
EXPL.) L Sieyiey  PiapyAue: SONAR EA eis 159) 23 Used, 400 
Expt. Il 44.6; 42,500 40.0; 45,450 28.1; 42,500 
Period IV Pa. 602 Todd 635 Pa, 602 
Expt. I Slaile theverse®! BLO 3, 300 Paes) oo ew 


Expt. II 45.0; 51,900 40,0; 45,450 27.8; 51,900 


&@ Dry matter content and plants per hectare, respectively, 
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TABLE II, HARVESTING DATES AND DRY MATTER YIELDS OF SILAGE 


Variety 


1964 (Experiment I)® 


Pa, 602 
Pa, 602 
Pa, 602 
Pa, 602 
Todd 635 
NecBeuolc 
N. E. 912 
N. Et 92 
N. E. 912 


1965 (Experiment rr) 


Pa, 602 
Pa, 602 
Pa, 602 
Pa, 602 
Todd 635 
N.E. 912 
N. E. 912 
Nevis Ole 
N. E. 912 


og? = 


Population 
per hectare 


39,600 
28,400 
39, 550 
28,400 
Sere Ee," 
39, 550 
28, 400 
39, 550 
28,400 


51,900 
4,2, 500 
51,900 
42,500 
Bae 50 
44,900 
36 , 200 
44,900 
36 , 200 


Harvest 


dates 


Aug. 

Aug. 

Sept. 
Sept. 
Sept. 
Sept, 
Sept. 
Sept, 
Sept, 


Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept, 
sept. 
OCG. 

Oct, 


13 


Dry Cee 


24.9 
23.0 
BO A7 
Sent! 
32.0 
Ao ok 
203 
34.6 
34.5 


ls: 
Cael 
45 0 
44, .6 
40 0 
O10 
JA6e 
47.8 
43.2 


Dry Weight, 
Metric 
Ton/Hectare 


@ Planting date: May 26 


b 
Planting date: May 20 
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TABLE III, AVERAGE CRUDE PROTEIN PERCENT AND pH OF SILAGES ACCORDING 
TO TREATMENT GROUP 


Experiment I Experiment IT 


Treatment 
Crude Crude H 
protein protein P 
(%) (%) 
Control silage* 8,39 7 83 ae 
Variety 
N. E. 912 7.82 ele eel 
Pa, 602 9.23 8.29 3.84 
Plant population 
High 8.48 7.97 opal ball 
Low 3257. 8.06 3.94 
Dry matter at ensiling 
Low 8.56 7.99 3.76 
High 8.49 a.05 4.29 


® Todd 635, medium plant population, and medium dry matter 
content, 
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TABLE IV, THE AVERAGE DAILY INTAKE AND DIGESTION COEFFICIENTS FOR CORN SILAGES FED BY PERIOD IN EXPERIMENT I 


Period Planting rate® ; i 
and and dry matter Intake Av? +° Intake A’? Dry matter Energy Protein Nitrogen 
variety at ensiling digestion digestion digestion balance 
(2) (4) (%) (%) (2) (gm. /day) 

Period: 1 

N. EB. 912 Low rate ~ 25.3% 1.74 Sees 70.9 WOse 32.6 12.0 

Nock, 912 High rate - 34.6% 1.90 6.98 69 6 67.9 52.0 14.6 

Todd 635° Medium rate - 31.0% 1.84 6.75 66,1 64.6 47.8 ses 
Period II 

Nae Sole High rate - 25.1% 1,82 6.74 65.6 64.0 38.1 iZ.9 

N. E. 912 Low rate - 34.5% 1.49 5.58 62.5 60.4 31.7 B27: 

Todd 635 Medium rate - 31.0% se gs: 6.46 66 .3 64.6 hes} 23 0 
Period IIT 

Pa, 602 Low rate - 23.0% i ys Bee 6,65 Tih oee 10,6 48 3 19.9 

Pa, 602 Low rate ~ 35.7% 1.93 Tes BETAS, aes Ise a3 

Todd 635 Medium rate - 31,0% 295 7.39 62.0 60.2 ooo y Pe 
Period IV 

Pa, 602 High rate - 24.9% 1.63 aia bye 63.0 61.3 17-2 307 

Pa, 602 High rate - 36.7% 1°65 7 O04 DANE Sie -3 0 -3.2 

Todd 635 Medium rate - 31.0% ho 5.49 63.9 BLe5 1662 6.8 


® The plants per hectare were 28,400, 33,350 and 39,550 for low, medium and high rates, respectively, These 
are referred to as low and high for Pa, 602 and N. E. 912 and medium for Todd 635, 
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TABLE V, THE AVERAGE DAILY INTAKE AND DIGESTION COEFFICIENTS FOR CORN SILAGES BY TREATMENTS IN EXPERIMENT I 


Treatment Intake fw +O Intake i>”? Dry matter Energy Crude protein Nitrogen 
digestion digestion digestion balance 
(2) (2) (2) (%) (%) (em, /day) 
Control silage® a nar d4 bo 22 64.6 62.7 PS sets 
Variety 
N. E, 912 L740 6.42 67.2% 65.6% 38.6 11.9 
Pa, 602 1.808 6.79 60,5° bee? Wie 5.9 


Plant population 


180° 6.738 
Low Lats 6.48 64.6 63.12 cia 10.8 


Dry matter at ensilin 


Low ahi FA 6.49 678° 66 5° B20 oo 
High 1.79 6.72 60,04 57 ed Pye 5 


a,b Values are significantly different, P 20.05, 
be 


c,d Values are significantly different, P<0.01l, 


“ Todd 635, medium plant population and medium dry matter content, 
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TABLE VI, THE AVERAGE DAILY INTAKE AND DIGESTION COEFFICIENTS FOR CORN SILAGES FED BY PERIOD IN EXPERIMENT II 


Period Planting rate® 
and and dry matter Intake Ayt .0 Intake Aw? to) ih ISS PRES 
variety at ensiling digestion digestion digestion 
(4) (2) (2) (2) (2) 
Period 1 
Nowe Low rate - 33.2% 2623 S.74 68.5 68,5 40.5 
N. E. 912 Low rate Sipe | 2.24 § 86 65.4 65.6 eo 
Todd 635> Medium rate - 40.0% eee 8.92 68 .5 68.9 At 
Pericd II 
N. EY 912 High rate - 31.0% ee. (ano 65.9 65,6 47,0 
N. E. 912 High rate - 47.8% 1 O5 § 02 6125 62.8 35 7 
; Todd 635 Medium rate - 40.0% 2,18 8,96 63.4 62.9 faa be ti 
Period III 
Pa, 602 Low rate ~ 20 ,1% 2.03 8,56 67-4 67.3 50.9 
Pa, 602 Low rate - 44.6% 1,89 fimey O7et G7eL 49.3 
Todd 635 Medium rate - 40.0% 1.99 8.38 68.8 Cee Ae 
Period IV 
Pa, 602 High rate - 27.8% 1.88 8,12 69.3 68.9 PAS at 3 
Pa, 602 High rate - 45.0% P<21 9.52 67,0 66 ,3 43 3 
Todd 635 Medium rate - 40,0% PRA WE, 9,00 66.5 66 .2 46.1 


&® The plants per hectare were 42,900 and 51,900 for Pa, 602; 45,500 for Todd 635; and 36,200 and 44,900 for 
ls Sepals APAE 


b 
Control silage, 
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TABLE VII. THE AVERAGE DAILY INTAKE AND DIGESTION COEFFICIENTS FOR CORN SILAGE BY TREATMENTS IN 
EXPERIMENT II 


SS 


Treatment Intake A> °° Intake Awe’? Dry matter Energy Crude protein 
digestion digestion digestion 


Control silage 21k 8.82 66.8 66 4 Me 
Variety 

N. E. 912 2207 B.25 65.3 65.6 b 

: rs - i Ailey, 

Pa, 602 2.00 Seon BY <7 OL. 47.9% 
Plant population 

High 1.97 8.26 45,9 pb 

Low 2.10 8.51 67.18 oe Ja Wek 
Dry matter at ensiling 

Low 2.00 8.20 67.8" 67.6 16 62 


a,b values are significantly different, P<0,.05. 


° Toad 635, medium plant population and medium dry matter content. 
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NUTRITIVE VALUE OF CORN SILAGES AS INFLUENCED 
BY THE EAR: STALK RATIO 


R.W. Hemken, J.H. Vandersall, N.A. Clark, 


and H.K. Goering 


University of Maryland, College Park 


The work reported from the first two years of study demonstrated only small 
differences due to planting rate, plant population, and varieties with different 
lengths of growing seasons. Based on reports from other stations ss well as the 
results of our earlier trials, the dry matter at ensiling time is the primary 
influence on the dry matter intake of animals. 

The purpose of the last two years was to determine the effect of extreme 


ranges In ear: stalk ratios on the nutritive value of corn silage. 


Experimental] 


Experiment III 
Silages. Six silages were stored in silos in amounts to allow for intake 


and digestibility studies of four silages during each of two trials. The silage 


treatments used during the trials were: 


Trial ! 


(1) Dekalb XL45, grown with 32,300 plants per acre, and 
harvested at 49.4% dry matter. 


(2) Pioneer 1097, grown with 43,900 plants per acre, and 
harvested at 36.8% dry matter. 


(3) Pioneer 1097, grown with 21,250 plants per acre, and 
harvested at 22.1% dry matter. 


(4) Pioneer 1097, grown with 21,250 plants per acre, and 
harvested st 45.0% dry matter. 
Trial ti 


(1) Dekalb XL45, grown with 32,300 plants per acre, and 
harvested at 26.4% dry matter. 


(2) Pioneer 1097, grown with 43,900 plants per acre, and 
harvested at 20.5% dry matter. 
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(3) Same as Trial I (3) 


(4) Same as Trial I (4) 

The Dekalb XL45 was selected because it represents a variety with a very high 
percentage of ears and Pioneer 1097 represents a variety with a very low percentage 
of ears, 

Intake trials. In a randomized block design, eight Holstein steers were 
randomly assigned to the four silages for Period I and again were randomly assigned 
to the same four silages for Period II, Therefore, each intake value represents 
the average intake rate of four animals, All animals were fed one pound of 
soybean meal once each day. The silages were fed ad libitum (approximately 10% 
in excess of intake) for a 14-day preliminary period and the following 7-day 
period was used to obtain voluntary intake values, The animals were weighed 
on the 3rd and 6th day of the week when voluntary intake values were obtained, 

All steers had free access to trace mineralized salt and dicalcium phosphate. 

Six lactating Holstein cows were also assigned to a similar randomized 
block design and followed through the same procedures used with the steers, 

They were changed to the next treatment at the conclusion of the intake period 
rather than continuing on with digestion trials, 

Representative silage samples were taken daily for dry matter determinations 
during the week voluntary intake was measured, The voluntary intakes were 
calculated on the basis of intake as percent of bodyweight (wi.0) and metabolic 
bodyweight (wo?) , 

Digestion trials. The same steers were used for the digestibility deter- 
minations as used for the intake part of the study. The digestion trial consisted 
of a 7-day preliminary period followed by a 7-day period of total collection 
of feces, Intake of silage was limited to 85% of voluntary intake as determined 
in the intake study. The animals were put in metabolism crates 3 days prior to 
the collection period, The one-pound of soybean meal was continued throughout 
this period, Daily samples of feces were taken and composited; one was dried 


for energy and dry-matter determinations; the other was frozen for other analysis. 
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Chemical and statistical analysis. Dry matter was determined by toluene 
distillation. Nitrogen in the silage and feces were determined by the Kjeldahl 
method (A, 0, A, Gn 1960) on non-dried samples, An adiabatic Parr bomb calori- 
meter was used to determine gross energy content of the dried samples of silage 
and feces, Other determinations were by methods as outlined by Van Soest, 


The data were analyzed statistically as outlined by Snedecor, 


Experiment IV 


Silages, Four corn silages were stored in silos which represent the 
following treatments: 
(1) Pioneer 1097, harvested with 32.6% dry matter, 


(2) Pioneer 1097, harvested at the same stage as (1), however, 
the ears were removed by hand before harvesting, 


(3) Dekalb XL45, harvested at 35.1% dry matter, 


(4) Dekalb XL45, harvested at the same stage as (3), however, 
the ears were removed by hand before harvesting, 


Intake trials. Intake trials with steers were conducted on the four 
treatments using the same procedures with two periods as described in Experiment 
III, One change was the division of the eight steers into two groups. Half of 
the steers received one pound of soybean meal as used previously and the others 
received no additional energy or protein supplement, 

Digestion trials. The same procedure as described in Experiment III were 
followed with the exception that half of the steers did not receive soybean 
meal, 


Lactation study. Sixteen cows were randomly assigned to the four silages 


and were fed grain at either 100% or 120% of their estimated requirements for 
milk production plus 100% of their estimated maintenance requirements, Therefore, 
the design of the study was a 2X2X2 factorial design with two varieties, with or 
without ears, and supplemented with either 100 or 120% of milk production 
requirements, All animals were fed a control silage for three weeks prior to 

the start of the experiment and the final week of the three week period was used 


as a convariate for a covariance statistical analysis of data as well as for 
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establishing a level of grain supplementation. 

The concentrate mix used consisted of 35%, ground shelled corn, 40% ground 
barley, 23% soybean meal, 1% salt, and 1% dicalcium phosphate. 

Silage was fed ad libitum and samples were obtained weekly for dry ¢ry matter 
determinations. Silage was fed three times per day and concentrates were fed 
two times per day. All cows were weighed for three consecutive days at the 
start and end of the trial. One-day composite milk samples were taken for milk 
fat and solids-not-~fat determinations. 

Chemical and statistical analysis. The same chemical techniques as described 
in Experiment III were followed. The data were analyzed statistically as out- 


lined by Snedecor. 


Results and Discussion 

The corn plant and silage composition from Experiment | are presented in 
Table 1. The dry matter at harvest was not quite what had been desired because 
plans were to harvest each planting rate at about 45% dry matter and at 25% 
dry matter. The reason for the higher protein content of the Pioneer 1097 with 
the high planting rate is not clear, however, the difference was consistent. 
The other differences in the chemical composition were not very great and not 
as consistent. 

The intake and digestibility coefficients for the silages as presented in 
Table I! show very few differences. While the Dekalb XL45 would be expected 
to have a higher energy and dry matter digestion coefficients, the results with 
the mature harvest were lower than average and the results from the early 
harvest were a little higher than average. Since the Dekalb had almost twice 
the ear content of the Pioneer 1097, it has been suggested that it should 
provide more energy per unit of weight. The results show a trend for slightly 
lower digestion coeffficients as the corn matures, however, the differences are 
small and not always significant. 

In both trials the protein digestibility was lower for the Dekalb XL45 than 


for the Pioneer 1097. As shown on the table, there were some statistically 


significant differences, however, they generally reflect small differences rather 
than major changes. 

The effect of removing the ears from the two varieties on chemical composi- 
tion is shown in Table 111. The fibrous fractions are all increased when the 
ears are removed once the dry matter content is reduced. 

The dry matter losses due to ensiling, as estimated by the ''hidden bag!'' 
technique, were 14.9% + 13.6 for Dekalb XL45 harvested with ears, 3.6% + 5.8 


“i¢- 

.nol redone tqque ntirp. to ai 6 ene to 

—— £08 (aos bellede brusp MRE to bogatenos beew atin aiersnaanes- oar 
Stedqzodg mulolesib Xt tne bne ,3is2 Xf , [eam agedyoe XES wyelied 

te336m Y¥I5 yIb 10% yidoew baniésdo atow tetgqnse bri mezidit be bat esw epeli2 

Ho? sow 29I81InExnOS base yeb 19q e9mbt se1dd bot 26w seetie .enol sentarasob 
edz oh eysb svisuaeanos seit 107 berpiaw stow ewoo TIA «W6h 19g eamld owt 
Atlin yo? nsted gow 2atqnee Alim s3leognos ysb-on0 J feiad oft to bie bra Iete. 
-enoitenimotebh sel-ton-ebifoe bas te? 
beditozab 2 eoupindset fesimedo gomez oAdT . . die 
“tuo e6 yfissiteitese beeylens s1ow eteb oAT sbowol fo? Siew Ll Jnamivegnd of 
tovaben? yd beni t 


noizeuselG bas etivegA 


al botaszstg em | inamirsqx3 mort noitizoqno2 spafie bos jnsiq mvos ott 
S2hs28d borigeb nesd tert terw stivp Jon -ew Jeovied te t9ttem yth edt .1 eldeT 
k@S te bne yatiam yib ¥2d guods 46 Ste1 pnlinsigq dose teovied ot S194! antle 
d3iw J@Oi dssnoi9 sdt to 4nsinos niojorg isdyid edt 107% noesey sdT i193 40m yib 
:3NSF2ienoD ZEW vonStETib sh? .jAaVvawod rtiol>d ton 21 ster Pniinsiq dpid arly 
ton bHE JEBIP yieV ton stew noijizogmo> lesinads sit ni e95n97973 Tb 19nioa salt 
etnateienos ec 
mi beinozeyq 2% zopeli2 sit 107 2tnsiol?teos Vii liditzepIb brie ole tei aft 
bedosqxe sd bivow IX dlotsd oft ahigw 2099S 1OTT ib wet yrsy wode 1h) oldeT 
atiw etiuzer sdy ,2aneisitioos nolsespib YsiJsm ytb bac ypions toroid & sved of 
Yfsee st moi? 2tiuee, siz bas Spsieve ned? iswol aiew dasvied siutem od 
Siv2 deomls bed dlesed of} soni2 Wph19vVe Not iedpid StISI! 8 a1ew Frauen 
Hiuorte 31 36d% batzepove nesd es 41 e\Q04 19esn0f% sdt Yo tnesnoo 169 onj 
Visneile i9ot brers. 5 wode 2¢]}uze9 sriT -Jigiow to tind 19q yersne ovom sbivorg 
918 esonotsttib.eds .tovewod ,2o1ut6m ntoo ed en sins toitivcs moiszopib- yoWo! 
-Jnsoitinpie eyswle jon baw I feine 
M6AS WIX dledaG edt 107 sewal eew yi liditjeopib atatorg ong (eleia2 A dat oe 
Vileatseizeze sme o1ew orodd olde) sx no muode Bl “A201 18 nOT4 ris = 
ts364 2eonsISIib [flame Jaalisy yllorensp yond ,1eveviort ‘easrtute mania 


seopricts role sls 


=e @ 


~leoqmo2 laaimsrds no 2olteitey ows ong mow? 2%6se sri? on a1 
eft nalw boaseyoni Tle s16 enoiyoe3} euord)t ont ae ide 
-bo>uba1 21 Jnosnos r8T3GM Vit ad: 

“pod wabbid' odd yd bosamizas a6 a 2 

8.2 + XO. ,2109 Ayiw bosgovrad Se IX trees 


= 


S = 


~53- 


for Dekalb XL45 harvested without ears, 5.2% + 4.8 for Pioneer 1097 harvested 
with ears, and 0.0% + 10.1 for Pioneer 1097 harvested without ears. None of 
these differences were significant. 

The changes in digestibility of nutrients (Table IV) produced most of the 
changes that would be expected by removing ears. The differences due to 
variety are small and support the results of Experiment III that varieties 
which differ widely in ear: stalk ratio do not have large differences in 
digestible energy. The statistical differences are presented in Table V. 

Soybean meal did not change any digestion coefficient signigicantly, 
however, there did appear to be some consistent changes which would indicate 
a small improvement in the digestibility of some fractions. In contrast to the 
results obtained in Experiment | (Goering, et al.), intake of dry matter was 
not increased (Table VI) with soybean meal supplementation. Older animals were 
used during this study which may explain the different response. 

Dry matter intake was lowered when the ears were removed for both the 
steers (Table VI!) and with lactating cows (Table VII). A large part of this 
effect could be due to the lower dry matter content which has been shown to 
effect intake. The effect of variety was not significant. 

Performance of the lactating cows reflected the dry matter intake of the 
silage even though an attempt had been made to level out intake by increasing 
grain intake of the cows receiving earless corn silage. As shown in the 
bottom of Table VII, the additional grain at both the 100% and 120% level resulted 
in lower bodyweight gains. Most of the differences in energy intake appears 
to show up in changes in bodyweight rather than changes in milk production. 

The apparent lack of significant differences between Dekalb XL45 and 
Pioneer 1097 raises a question as to the validity of some recommendations 
concerning varieties to use for corn silage. If the enrichment in the energy 
value due to ears would result in significant improvement in production of 
dairy cows, a variety like XL45 should be used. However, the results of these 
trials suggest that tonage per acre may be a more important criteria for the 


selection of a corn variety rather than the ear: stalk ratio. 
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TABLE I, EXPERIMENT III - CORN PLANT AND SILAGE COMPOSITION (DRY BASIS) 


— —. a — 


Drv Matter Protein Cell Walls ADF Lignin 
Variety Plants/Acre Fresh Silage Fresh Silage Fresh Silage Fresh Silage Fresh Silage 
fo ah h h % h ho ho yh re 
Trial 1 
Dekalb XL45 32,300 49.4 49.8 oreo 9.80 42.2 46.9 22,0 Pre) Zok 2.4 
Pioneer 1097 43,900 36.0 3t 4 20527 10,73 PRI?! e266 PAIS Ba a, 3.0 Ces 
Pioneer 1097 ele peel Pe rie and 48.5 48.8 26.2 26 .6 eee sed 
Pioneer 1097 21,250 45.0 46 .0 Fee 9.64 oe APs ele Pat Bee | ono 3.4 
Ted Glen L 
Dekalb XL45 32 , 300 26 .4 dd hops 9.60 peje 46.9 45.6 pe Bhat Pacis Zee 
Pioneer 1097 43,900 2052 ob 10.85 10.99 49.8 5138 at 29.9 a4 See 
Pioneer 1097 21,250 week 26.0 9.66 9.64 47.2 46.7 25.6 Fal (PE: 53 EPS, 
Pioneer 1097 21,250 45.0 44.1 9.38 O276 50 3 47 4 25.6 26 .0 2.0 BRU 
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TABLE II, EXPERIMENT IV - INTAKE AND DIGESTIBILITY OF CORN SILAGE 


en 


Intake-% Intake per 
Silage Of Bodv Weight Metabolic BW. Digestion Coefficients (3) 

Variety Plants/Acre D.M. Steerstt ) Steers Cows D.M. Energy Protein Cell Walls ADF 
Trial I 
Dekalb XL45 32, 300 49.8 2.25 1.88 9.36 9,19 64.5(4) 65,2(4) 40.7(4) 59.2 56 .6 
Pioneer 1097 43,900 37.4 2.14 eA 8,98 7.63 (Se Re 63.7 49.0 62.4 2941 
Pioneer 1097 ie Poe pb aNe | Let 8,81 8.41 67,0 67-2 OST fod hee 55.9 
Pioneer 1097 Ad ede 46.0 2220 1h fll 9.57 Cos 67 .6 O70 48.4 oe ele) oN Mee’, 
Triad Et 
Dekalb XL45 32,300 27,2 2.1019) 1,91 9,.26(5) 9,28 69.3 69.6 42.8(6) 65,1 60.5 
Pioneer 1097 43,900 7B | 194 393 8.43 9.44 67.6 67.8 wee 6353 61,8 
Pioneer 1097 21,250 26 .0 2,08 1.87 9.10 9.17 67.0 68 3 554 58.4 56.8 
Pioneer 1097 21,220 44.1 Peal abi Hecage 9.36 8.89 66.7 66 .6 50.9 61,2 gh Nae A 


(1) Six steers per silage, 

(2) Four cows per silage, 

(3) Four steers per silage. 

(4) Trial difference significant (P>.10%). 
(5) Trial difference significant (P> 5%). 
(6) Trial difference significant (P> 23%). 
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TABLE III, SILAGE COMPOSITION FOR EXPERIMENT IV 


Silage Treatment 


Pioneer 1097 Dekalb XL-45 

With Without With Without 
ears ears ears ears 
Dry Matter 32.6 ria} 35.1 23.8 
Crude Protein ies) 6u7 1.6 6.8 
ADF 27.4 41.0 2leo 41.6 
NDF 46 .9 63.6 39.2 65.0 
Cellulose Zen. BS Rae ea. 33.8 
Lignin 44 6.3 She 5.9 
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TABLE IV, DIGESTION COEFFICIENTS FOR EXPERIMENT IV 


Silage Treatment ___ Supplementation ss 

Pioneer _ 1097 Dekalb XL-45 Standard Leb No Standard 

Digestion With Without With Without error of Soybean Soybean error of 
Coefficient ears ears ears ears Mean Meal Meal Mean 
Dry Matter 66 ,0 56 8 66.8 59.0 1,16 63.6 61.8 0.82 
Energy 65.2 56.8 6769" =5950 izs6 Gon) Gina 0.82 
Crude Protein 43.8 3203 43358. 3065 2225 36 8 38.4 1,59 
ADF Ag fae) es TALE EE SG) Ley Deak 50-82 1,29 
NDF 5 aM Od eS ot  See yes Theft, 54.8 Bac) 20 
Cellulose Sou 63,4 D748) 0869 OL 63.0 6leL 0.83 
Lignin 6.4 8.2 Zoek 18.2 3.69 y Reyes 11,0 2 OL 
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TABLE V, ANALYSIS OF VARIANCE FOR DIGESTION COEFFICIENTS (EXPT, IV) 


a a a i nr te et _— on ete tpt a ce 


Mean Squares 


Dry Crude 
Source d, f. Matter Energy Protein ADF NDF Cellulose Lignin 
Silo 3 129.5% 106.72 196.72 97.42 60.9 107.02 192.80 
Variety fe oes) ee) Ol ee ol nS 20.74 564.1 
Ear Content 1 363.9% 295,89 585.6% 199,52 113,45 251,28 0.0 
Interaction 1 045 0.3 14368 31.6 50.42 49,02 sae 
Soybean Meal 1 ihe Saas 7.0 10.9 187.3 13.7 14.8 82.8 
Period 1 59 Peds 26.5 0.6 hath Od 16-1 
Error 9 5.9 5h eee OO 1 wen cae) 115 555 bk 


a = P<0.01 b = P< 0,025 c = P<0,05 d= P<*0510 
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TABLE VI, DRY MATTER INTAKES WITH STEERS (EXPT, IV) 


Silage Treatment Supplementation 


Pioneer 1097 Dekalb XL-45 Standard 1 1b, No Standard 

Dry Matter With Without With Without error of Soybean Soybean error of 
Intake ears ears ears ears Mean Meal Meal Mean 
% of Body Wt, 2.56 1,90 262mm) .0 eke 2.20 2.16 fala 
Body Wt. *!? Wits BBA 13 ageee7 75 6/9 10,30" 10.21 145 


a = effect of ear content significant (P<0,01). 
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TABLE VII, MILK PRODUCTION TRIAL WITH CORN VARIETIES WITH AND WITHOUT EARS 


(EXPT, IV) 
Silage Treatment Standard 
Pioneer 1097 Dekalb XL-45 Error 
With Without With Without of 
Average Daily Values ears ears ears ears Mean 
Silage Intake (lbs) track, TY bee) (ons ree ita 
Silage Dry Matter Intake (lbs) 23-4 16.9 26.1 16.7 0,g° 
Concentrate Intake (lbs) 13.6 18.9 hs BA?) 18.9 pales 
Milk Production (lbs) 36 .0 Shige 38.3 35.0 TO 
Butterfat Test (%) ere 3.66 3.88 3.84 0,258 
Butterfat Production (lbs) a NE i ey aL WAP Bho) 0,212 
Solids-Not-Fat (%) 8.49 8.61 8.60 8.65 OF322 
Body Weight Gain (lbs) 0.77 0.36 Eee eto, 0,16>s¢ 
Concentrate Level Standard 
ease 1007 5 ear a) 207 Mi error 
With Without With Without of 
Average Daily Values ears ears ears Cars . Mean 
Silage Intake (lbs) pat “vfas' Toe. e716 a. 
Silage Dry Matter Intake (lbs) 2467. aby dak ORL 1685 0.8? 
Concentrate Intake (lbs) sh 16.2 Lee 2G — 
Milk Production (lbs) See 34.2 i dye 36.1 eo = 
Butterfat Test (%) 3.68 3.64 She, a255 On25 
Butterfat Production (lbs) Vow L720 1 VA be Crete 
Solids-Not-Fat (%) ape 8.62 8,58 8.64 o7325 
Body Weight Gain (1bs) 6.60 0.17 12> e073 0,167¢ 
\ 
a . no significant differences 
b _ difference due to ear content significant (P<0.01) 


C . difference due to grain level significant (P £0,025) 
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